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2 A <J EXTENSIVE literature pertaining to the influence of soil reaction on the availability of plant nutrients has accumulated during the past 25 years. Of particular interest to investigators in the semiarid West are several reports by McGeorge (13, 14, 15, 16, 17, I8) s and Haas (10, 11) which suggest that plant nutrition and growth on alkaline soils are benefited by the addition of acidifying amendments to such soils.
Since much of the citrus grown in California is located on alkaline soil, and since foliar chlorosis attributable to a deficiency of 2inc, iron, or manganese is not uncommon, a study was undertaken to ascertain whether growth and yield of citrus orchards established on alkaline soil are benefited by soil acidification. Accordingly, a number of field trials involving sulfur applications to bearing citrus orchards have been established in southern California during the past 5 years.
In addition to the aforementioned trials there have been available for study two series of treatments, also involving sulfur applications, which are part of a longterm citrus fertilizer trial (2) at the University of California Citrus Experiment Station, Riverside. Field observations made on the plots of these two series during and after the irrigation season indicated that in the sulfured or acidified plots of one series, namely, in those in which calcium nitrate and cover crop were used, a breakdown in soil structure had apparently occurred in the cultivated layer, as evidenced by a reduced water movement in the soil.
In view of the fact that several sulfured (acidified) plots on other soils in other areas of California have reached a degree of acidity in the cultivated layer similar to that in the Riverside plots, it was considered worth while to make a detailed study to determine the nature of the structural breakdown in the soil at Riverside, and to ascertain whether factors leading to a similar breakdown of structure were operating in the soils of the other field trials.
This paper reports the effect of soil acidification (produced by broadcast applications of sulfur) on some of the physical and chemical properties of three irrigated soils devoted to citrus culture.
EXPERIMENTAL CONDITIONS AND PROCEDURE SOILS AND SOIL TREATMENTS
The three sets of experimental plots used in this study are calcareous. The soil of each location is typical of many citrus groves of southern California. The plots on Ramona sandy loam are part of fertilizer trial .established at Riverside in 1917 fertilizer treatments were first applied in 1927. Th early history of this experiment are described el The results of the first 12 years of differential f ment were reported by Parker and Batchelor (21) Two different series of treatments involving included in the Riverside trials. In one series u phosphate, potash, and cover crop were used with sulfur (the sulfur first applied in 1931). In the calcium nitrate and cover crop were used with sulfur (the sulfur first applied in 1941). The crops on these plots usually consisted of yellow (Melilotus indica) and mustard (Brassica nigra the fall. Barley and vetch have been grown occas cent years. Four replicates, two of which were sam study, were laid out for each treatment.
No specific plan with respect to N, P, K app been pursued on plots of the other two soils, b been subjected to the regular fertilizer program of Comparisons are made between samples drawn f and nonacidified plots.
The fertilizer treatments for all plots reported are shown in Table 1 .
SOIL ANALYSIS
Except for a quantitative estimation of the ba myces, and fungi, which was made on fresh sa from the field, all data reported in this paper w on air-dried soil which had been removed from plots with a 2-inch auger.
Systematically distributed borings were made in each of the following depths: O-6, 6-12, 12-2 inches. The soil from the borings at each depth wa and provided a sample of approximately 10 samples were air-dried. The large lumps in each broken down gently with a wooden roller", an sample was then screened through a 2-mm sieve.
Permeability (except for smaller percolation hydraulic head) and exchangeable and water-solub determined according to methods reported in a p (1). Measurements of pH were made with a meter on a 1:2.5 soil-water suspension. Conduc soluble phosphorus, iron, and manganese were d a 1:5 soil-water extract. Organic carbon was deter combustion, using a technique developed by Geor of this laboratory. Uronic carbon was determin method of Dickson et al. (6) , with modifications Aggregation of silt and clay particles into aggr than 0.05 mm and 0.002 mm was determined method devised in this laboratory.
RESULTS
A complete study was made of both p
